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Description [OnHcannc H3o6percns£H|: 



M3o6pereiDie othochtch k crpowrejibCTBy. b uacrnocTH k 3amnTe Merasuia Tpy6 ox B03fleficTBHH 
arpeccMBHbix cpen, a hmchho k ycrpoiicTBaM nnn HaHeceHWH noKpbiTwtt Ha HHyrpeHHiOK) noBepxHOCTb 
Trpo^QjTbHo-ro^pifpoBaHHbix rpy6, HcnojnoyeMbix b He^rerasoBOH npoMwnmeHnocTH npn peMoirre o6caAHbtx 
KOJIQHH. 

M3BecTHa ycTauoHKa, c noMomuo kotodoh ujoraiHflpiwecKHe Tpy6bi rxxfpHpyioT, 3areM noflBepraiOT 
HopManM3auHM toksmm BbicoKoA MacTOTbi (TBM), m CMa3Ky Tpy6 ocymecTBJiHioT no h nooie rxxJjpwpoBaHiiH 
w, ecmi ao ro$pHpoBaHHH cMa3Ky Kpyrawx Tpy6 ocymecTBJiHiOT lOBecrHbiMH npneMaMH: caMonanMBOM 
cMa30UHoro MaTepnana, nHeBManruecKHM pacnbineimeM kjtm noKpbiBHbtMH npo6KaMn, to nocne 
ro^pnpoBaHKH cvia3Ky rpy6 ocyn^ccTurimoT c nouonjbio namm, cMoweimou b CMasKe h npbTHTHBaeMOH na 
rpoce. 

KpoMe toto, cropeBmyw cMa3Ky. HaHeceHHyio nepefl r\x$>pHpGBaHneM h oKanMHy Meranna nocne TBM, Tanxe 
cnenyeT yaanirrb c BHyrpeHHen noBepxHocni Tpy6bi nepcR btophmhoh cMa3KOH. 

M3BecTHa TaKJRe ycraHOBxa jjjih HanecemiH xM/ncHX noitpbiBHbtx MaTepwanoB Ha BHyrpeHHioio noBepxHOCTb 
rpy6 c noMonjbio nepeMeu^aiotqpxcH anacnroHbix npo6oK c MexammecKHM npnBonpu. Oh a coctoht to nsyx 
anacTHMHbix npo6oK, onHa H3 Koropbix non,BHXHa. B npocTpaHCTBO Mexny npo6KaMM 3annBaioT pacueTHoe 
KcumuecTBo noKpbiBHoro Marepuana n cjKaxbiM BosnyxoM, nogapa eMbnwr no/j H36biTo*mfaiM naBnemieM 0,2 - 
0,3 MTlsu nepcMemajoT npo6iui no Tpy6onpoBony. npo6rai cosnaioT Heo6xonHMyio KOHTaKTHyio 
repkteTOTHocTb, a kx HapyjKHbrit niraMCTp Bbi6nparoT b 3aBHCHMocTH or naaneHira cmaroro B03nyxa, 
BR3K0CTH noxpbiBHoro MaTepHana h B03MomHocni ocTaanemiH nocnenHero b BH,ne tohkoto xhskoto cjioh 
Ha BHyTpeHHeii nosepxHocTH Tpy6onpoBona_ 

OnHaKO Tame npo6iai win MairaeTbi Henb3H Hcnojib30BaTb b ixxjjpwpoBaHHoft Tpy6e, Tax Kan Her KOHTaKTa 
MaHMeTW co BceM nepHMexpOM Tpy6bi. KoHxaKT uaHHeT h nponpn bHo-rxx}>pHpOBaHHOH Tpy6bi 6yn,er rojibKO 
no ananjiHaM rotfp, a Ha Bbicrynax ro<J>p Banny ero orcyTCTBMH c MaHmeTavra 6ynyr cKannMBaTbcn OTXoflbi 
o6ropeBniepo Meranna h npenbnryinen CMa3KH. noBTopHan cMaaita nocne o6pa6oTKH TBU raxse 6yjjer 
3aTexaTb Ha 3TH HenpHXMMaeMbie MaHxeroH ymacxKH. 

3aj\dMcPi H3o6peTeHHH nBJinercn noBbimeHne Ka*iecTBa GMa3KH c 0/niOBpeMeHHOH onwcTKoft Bnyrperaieft 
noBepxHOCTH npofloJibHo-ro^pMpoBaHHOH Tpy6bi 3a ewer ooecnenenHH KOHraKTHoro npHneraram Maroser no 
'<S nepHMerpy BHyrpeHHett noBepxHOCTH o6pa6axbi BaeMOH xpy6t>i. 

nocTaaneHHaH nenb flocTHraercH tcm, uto MaHxeTbi hmoot Dpo4>HnupoBaHHyE> c Bnan^sHaMH h BbxcrynaMM 
noBepxHOCTb, i^ttrrKwyio ceueHHio KOHTaKTnpyioii;eft Tpy6bi f Ha Bbicrynax uaH»erbi CHa6>KeHbi peopaMH 

ReCTKOCTH, DpH 3TOM SKeCTKOCTb M3H3KeT Ha 3THX y^aCTKaX paBHa HJIH OCJIbme KeCTKOCTH MaHxeT Ha 

ywacTKax hx en an™. 

KoHraKTHaH noBepxHOCTb non,HH7KHbix h HenoABHXHboc MaHxer HneHnraia BHyrpeHHeMy npo^nmo 
o6pa6arbiBaeMon Tpy6bt no ee nepHMerpy. TaK Kan npo^wnb Tpy6bi HMeer cnoJKHyro ^opMy, cocroinnyio H3 
conpnxeHHbix yuacrKOB BbicrynoB h Bnanra, to n^m roro, irro6bi MaHxerbt He TepnnH ycroH^niBOCTb npH 
nponBWseHHM b TpyCe, Ha Mamserax no BbzcrynaM BbmojmeHbi pe6pa xecrKOcni, Koropbie ooecne^niBaioT 
j paBHOMepHoe npmKarHe Maiimer k rpyoe h HaHeceime CMa3KW paBHOMepHboa cnoeM. 

>KecTK0CTb MaiDKCT paanHMHa Ha BnanKHax h Bbicrynax, TaK KaK ciuia rpeHHH c Tpy6ofi Ha Bbicrynax 
6anbnie, ueM Ha BnanMHax. npa paenoft jKecTKocTM n«j»pManHH na Bbicrynax MaiweT 6y^er 6onbme, mto 
Mower npHBecTH k 3axeKajKrao pc3MHbi w 6onee 6wcrpoMy ee Hsnocy. McnojmeHHe pe6ep mecrKOCTH Ha 
Bbicrynax MaHxer ynpo^HneT mx, npiraeM creneHb mecTKOcru 3aBMCHT or Map&n pe3HHbi, ee 
anacnwHocTH, TOJiniwHbi Mawnerbi m pa3MepoB npoAonbHo-ro^pHpoBaHHofl Tpy6bi. 

Ha ($>hi\1 H3o6paxeH o6mHH bha ycrpoHCTBa; Ha <J)wr.2 noKa3aHa b nonepeuHOM cetieHHM waHKera c 
npo^jun Hpo BaHHOw koht3kthoh noBepxHOCTbX), noMen^eHHan BHyrpb npoflonbHO-ro^pHpoBaHHOH rpy6bi, 
pa3pc3 A- A Ha 4>kt.1. 

YcrpoiiCTBO coctoht H3 Haoopa HenoflBHXHbix MaHJKer 1 h no^BWWHOH MaHxeTbi 2 c pe6paMH wecrKOCTH 3, 
pacnonoweHHbix na mroKe ,4 h cMa3KH 5, Koropan 3anonHneT npocrpaHCTBO Mexny MaroseraMH 1 h 2, a 
Ta&xe coAepKMT Kpbiiimy 6. Koropan coctoht H3 ocHouaHHH 7 h 8 h 3arnynnua 9 co mTynepoM 10, 
3aKperuieHH0H na kohuc rrpo^oJibHO-ixxJ)pHpoBaHHoft rpy6bi 11, HMeiomeH ma/niHbi 12 m Bbicrynbi 13. 

ycTpoftCTBo pa6oTaer cneAyiouiwM o6pa30M. 

Heno^HHJKHbie MaHjuerbt 1 jkcctko KpennrcH Ha niroKe 4 m bboahtch c ropua b npoAonbHO-rc><J>pHpoBaHyK> 
Tpy6y 11, a Maitmexa 2 HacaAHBaeTcn Ha iutok 4 c BO3M03KH0crt»io nepeMemeHiiH no mroKy. npocrpaHCTBO 
Me«Ay 3THMH MawKeraMH 3ananHHeTCH cMa30WbtM cocTaBOM 5. Co6paHHbie Ha urroKe MaHmeTbi 
npoABuraioT BHyrpb xpy6fcj, 3areM c ropi^a rpy6bi 11 onesaioT h Kpennr ocHOBaHMH 7 k 8 h 3arnymKy 9 co 



nrrynepoM 10 pa3beMHoft Kpbnmaf 6. Tlocjie mohtsuka ycTpoHCTBa Ha Tpy6e 11 nepe3 nrryuep 10 noflaercH 
naaneHHe Bosnyxa, nojj ^cmctbhcm Koroporo iipoiicxonHT npoflBnaeHMe BHyTpn Tpy6bi mahxct 1 h 2 co 
tHTOKOM 4 h cMa3Kofl 5 Me«my hhmh. ripH 3T0M Ha6op HenoflBMmHbix MaHaeT 1 CHHMaer c BnyrpeHHert 
noeepxHocTH npo^aabJicHrxx^pupoBajniort Tpy6w 11 crapyio cMa3Ky. OKarcraiy. a no^mxHaH MaiuKera 2 no/j 
neftcTBHeM ^aaneHHH 003/grxa CKorib3HT no urroKy. Cwa3Ka 5 Bb^aanifBaeTCH b 3a3op utxpy MaHmeTofl m 
npo^HjieM BHyTpeHHefi nonepxHocTH Tpy6bi 11 h HaHocwTCH Ha 3ry noeepXHOCTb. 

ripw BbiXD^e H3 Tpy6w 11 na6opa MawseT 1 h 2 irporaBonirrcH onunoMeHne nonaqM Bosflyxa wepe3 nrryuep 10 
ix neMOHrax paa-teMHOft Kpbiimui 6. 

Tax Kan MameeTbi 1 h 2 kmoot <J>opMy npofHJiH HapyxHofi KOHraKTHOfi noBepxHOCTH, HReHTHWHyio 4>opMe 

BHyTpCHHCft nOBCpXHOCTH npOflOJIbHC>-IX)$pnpOfiaHHOH Tpy6bl 11, TO BHyTpCHHHH nOBepXHOCTb Tpytfbl 

paBHouepHo o^HxuaercH Heco^BnatHbiMH MaHaeraMB 1, to ecrrb nepej; HaiieceHMeM ckfaaKH hoboh crapan 
cMaaxa y^ariHeTCH, a b 3a3op Mewny MaHmerofi 2 h BHyTpeHHeft noeepxHocrbio Tpy6w 11 BbmaariMBaercH 
CMa3Ka, KOTopan pasnoMepHo HaHocurcH no BHyTpeHHeft nosepxHocTM no Been /yume Tpyfibi. B KamnoM 
ranopaoMepe o6ca^Hbut xpy6 jyin oiyjejibHoft TomnnHbi npuMeHHercH nnacTbipb, flrama nepHMerpa 
HapysHofi noBepxHocTM KOToporo necKOJibKo 6ojibine jyiMHbi BHyTpeHHeft noaepxHOCTH oficanjioii Tpy6bi b 
HHTepBane peMotrra. A Tax kok n/rana nepnMexpa jyiH KajKnpft TOJimHHbi ctchkm cboh, to h BHyTpeBHHH 
npo^iuib nnacTbipn jhih KajKnoit TOjrnnmbi ctchkh ofcanHOH Tpy6w pa3jnraeH h cootbctctbchho 
Heo6xo;n*Mo cBoe ycrpoiicTBO. 

3aBHCHMocTb paaMepoB MaxDKerbi or THnopasMepoB ro^pirpoBaHHbix Tpy6 cae^ena b Tafinapy. 

npe^naraevioe ycrpoHCTBO Mowex 6biTb ncnojib3OBaH0 npw rororoBneHHH njiacTbipeu, npHMeHHeMbix ^jih 
BOCCTaHOBJieHHH repMeTOTHocru o6caflHbix KojiOHH HHaMeTpOM 140, 146, 168 mm h ffpyrwx pa3MepoB. 

CnerorcT HMerb BBHny. hto b 3aBHCHM0CTH ot TBepflocTH pe3HHbi /niaMeTp noABHJKHOft MaHxerbi nanxeH 
6biTb paBHbiM n^raMerpy HenoBHJSHbix MaHxeT (npH Macno6eH3ocroftROH pe3HHe cpenHeit TBepnpcTH) hjih 
MCHbine hx nnaMerpa (npn Macno6eH3OCTOHK0H peomie noBbmieHHOK TBepnpcrii). riocjienHee ycnoBae ynreHo 
b jn*yx nocjiejnrax rpa$ax Tadminbi. 

McnoJib30BaHHe H3o6peTeHMH no3BonHT noebiCHTb Ka^ecrBO HaHeceHHH cMa3KH Ha BHyrpeHHioio 
nosepxHocTb npoflOJibHo-rxKtpHpoBaHHbix Tpy6 h 3Ha^aiTenbH0 coKpaniTb TexHonomuecKyio onepanjuo no 
nonroroBKe Tpy6bi k Hcnonb30BaHiDo b cKBaKHHe. 

Tasan MaHxm moxct 6biTb npHMeHena TaKKe npw o6pa6orKe irpoflanbHO-ro^pHpoBaHHbix Tpy6, b 
paajiHTObix ycrpoftcTBax, r^e ohh ncxTOjib3yiOTCH . 



Claims [Qopuyna H3o6pereHSLHj: 

YCTPOMCTBO JJJLH HAHECEHMH CMA3KM HA BHYTPEHHIOIO ilOBEPXHOCTb 
nroflOnbHO-rO&PWPOBAHHOft TPYEbl, coaepwamee MexamwecKM^ npwBOA. oitok c Ha6opoM 
3JiacTHum>Dc KOHTaKTnpyioTHCix no neprcMerpy c BHyrpeHHeft noeepxnocTtJO Tpy6bi motor er, 
pacnaaoxeHHbiM utxpy MaucKeraMM cMa30HHbm cocras u 3anopmjfi y3en. oTJuraaioineecH tcm, uto 
MawscTbi hmcjot MRCHTiTOiyio ceuerano npoHOJTbHo-ro<}>piipoBaHHOH TpyCbi np<xj>iinHpoBaHHyio no ee 
ena^HHaM h BbicrynaM noBepxHocrb, npw otom ManmeTbi Ha Bbicrynax cHa6xeHbi pe6paMH xecTKocTH, a 
xecTKOCTb MamneT Ha 3THx yuacTKax poena hjim 6oji wne mec-recocTO ManxeT Ha y^iacxKax hx HnaAKH- 



Drawlng(s) (MepTexH|: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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